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PROBLEM TO BE SOLVED: To provide an ink jet recording sheet especially excellent in print- 
through and cockling in the ink jet recording sheet excellent in the sharpness, ink absorptivity 
and water resistance of a print image. 

SOLUTION: In this ink jet recording sheet a support mainly made of cellulose pulp having a 
state that water is employed as dripping liquid and, when A and B denote respectively the 
dynamic angles of contact at 0.1 s and at 1.0 s, A is 80 degrees or more and the rate of change 
of the dynamic angles of contact or (A-B)/A is 0 to 3% is employed and, in addition, an ink 
accepting layer having a build-up of 5 to 15 g/m2 is provided on the support 
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CLAIMS 



[Claim (s) ] 

[Claim 1] The ink jet record sheet characterized by preparing 
the ink absorbing layer of 5 g/m2 - 15 g/m2 on that base material 
using the base material of the cellulose pulp subject whose A 
is 80 degrees or more, and whose rate of change (A-B) / A of 
this dynamic contact angle are 0% - 3% when water is used as 
****** and the dynamic contact angle in 0 . 1 seconds and 1 . 0 seconds 
is set to A and B, respectively. 

[Claim 2] The ink jet record sheet according to claim 1 which 
are U.S. tsubo 60 g/m2 - 120 g/m2 , and is characterized by using 
a neutral rosin size agent as the base material which contains 
a 1.0% [ 0.2% to ], AKD 0.05%-0.1%, ASA 0.05%-0.1%, or 
strengthening rosin size agent 1.0% from 0.2% to the pulp 100 
weight section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet 
record sheet recorded using ink. In the ink jet record sheet 
which is excellent in the clear nature of a printing image, or 
a water resisting property, it is related with the ink j et record 
sheet in which especially the strike-through and cock ring of 
ink are excellent in more detail. 
[0002] 

[Description of the Prior Art] An ink jet recording method has 
little noise, processes, such as development and fixing, are 
not needed, and it is used for the various printers which can 
perform full color record easily, and is spreading quickly in 
recent years, that a coloring image is especially formed by 
computer , that a recording device can be made comparatively small , 
and maintenance of the equipment — easy — in addition — and 
it is used as a recording method of facsimile or various printers 
in recent years with the advantage that generating of a drive 
sound and a record sound is very low. 

[0003] Furthermore, recently, the more advanced property is 
searched for also from the ink jet record sheet with the 
improvement in the engine performance and application expansion 
of an ink jet recording apparatus by demand of improvement in 
the speed, highly-minute-izing, etc. of an ink jet recording 
method. 

[0004] First, things excellent- in image clear nature — when 
a printing image laps [ that it is high, a color tone is bright 
and the printing concentration of an image is clear as an ink 
jet record sheet and absorption of ink ] early, the diffusion 
to the lengthwise direction or longitudinal direction of, not 



spreading or not carrying out and a printing dot is not large 
beyond the need, and the circumference is smooth — are required. 
[ that ink flows out ] 

[0005] Moreover, about shelf life, the bottom of a high humidity 
condition, etc. and also when the printing image section is dipped 
in water, to excel in the water resisting property of a printing 
image is demanded so that ink may not flow out. 
[0006] In order to fill such a demand, the so-called coat paper 
type prepares the ink absorbing layer which makes pigments , such 
as a silica, a subject on the paper which is a base material, 
and is raising image clear nature etc. Moreover, the water 
resisting property of a printing image is raised by containing 
a cationic macromolecule color fixing agent in an ink absorbing 
layer. Various properties were added by conventionally devising 
an ink absorbing layer. 

[0007] However, the component which generally constitutes an 
ink absorbing layer has high cost, and if coverage of an ink 
absorbing layer is lessened in order to lower cost , it may produce 
the strike-through of ink. Just the absorptivity of an ink 
absorbing layer of the strike-through of ink is inadequate, and 
it is the phenomenon in which osmosis of ink becomes superfluous 
even at the stencil paper which is a base material. When it says 
to a wide sense, flesh-side projection of ink is also contained 
with the strike-through of ink. If ink permeates even stencil 
paper, it will become a phenomenon of a cock ring (condition 
that a record sheet lenticulates ) . 

[0008 ] Although there is a method of thickening the ink absorbing 
layer containing pigments, such as a silica, or thickening 
stencil paper , and improving the strike-through of ink in a Prior 
art, all have a problem in cost. 
[0009] 

[Problem(s) to be Solved by the Invention] So, in this invention, 
it aims at offering the ink jet record sheet in which especially 
the strike-through and cock ring of ink are excellent in the 
ink jet record sheet which is excellent in the clear nature of 
a printing image, ink absorptivity, and a water resisting 



property . 
[0010] 

[Means for Solving the Problem] In this invention, water is used 
as ****** ^ and the dynamic contact angle in 0 . 1 seconds after 
the bottom of ** is 80 degrees or more, and let it be a summary* 
to be the ink jet record sheet which prepared the ink absorbing 
layer of 5 g/m2 - 15 g/m2 on the base material using the base 
material which makes a subject the cellulose pulp whose rate 
of change of the dynamic contact angle in 1 . 0 seconds is 0% - 
3% of from 0.1 seconds after the bottom of **. As a result 
of this invention persons ' inquiring wholeheartedly , when water 
was used as dropping liquid and the dynamic contact angle in 
0.1 seconds after dropping and 1.0 seconds is set to A and B, 
respectively, A is 80 degrees or more and the rate of change 
(A-B) /A of this dynamic contact angle were able to attain the 
technical problem of this invention using 0% - 3% of base material 
with the ink jet record sheet which prepared the ink absorbing 
layer of 5 g/m2 - 15 g/m2 on that base material. 
[0011] Measurement of a dynamic contact angle was measured by 
DAT (Dynamic ContactAngle Absorption Tester) . As structure of 
a DAT measuring instrument, one drop of liquid is dropped on 
base materials, such as paper, and the form of the liquid which 
fell on paper is observed with a lens, the form of a liquid is 
further recorded with time amount change, it calculates about 
the image, and a dynamic contact angle, the volume of a liquid, 
etc. are analyzed and recorded. 

[0012] It is the inclination for the strike-through of ink to 
become it good that the rate of change of a dynamic contact angle 
and the relation of the strike-through of ink are investigated, 
and the rate of change of a dynamic contact angle is few base 
materials . This is the phenomenon in which the ink solution which 
is not absorbed in an ink absorbing layer reaches even the stencil 
paper which is a base material, and serves as a strike-through 
of ink, when it is influenced by the osmosis behavior of ink 
and an ink solution is dropped at an ink absorbing layer . Although 
an ink solution is divided roughly and consists of a solute (ink 



color) and a solvent (water) , a solute is greatly influenced by 
the osmosis behavior of a solvent. 

[0013] The paper which is a base material has the U.S. tsubo 
60 - desirable 120 g/m2 . The problem of the conveyance nature 
that the U.S. tsubo is too low, or the waist of a record sheet 
will be too strong and paper will be [ / being too weak ] 

hard to feed to it with an ink jet printer if the U.S. tsubo 
is too high arises. About the strike-through of ink, when it 
is bad when the U.S. tsubo is low, and the U.S. tsubo is made 
high, it is in the inclination which becomes good. 
[0014] as the internal sizing compound used by this invention, 
and an outside sizing compound — pulp 100% — receiving — 
a neutral rosin size agent — a 0.2% - 1,0%, AKD 0.05%-0.1%, 
ASA 0 . 05%-0 . 1% , or strengthening rosin size agent — 0 . 2% - 1 . 0% 
is the desirable amount used. It is ****** (ing) still more 
preferably the size press liquid which contained the styrene 
acrylic sizing compound 0.3% to 0.5% outside. The method of 
** (ing) a sizing compound internal and outside on paper may be 
suitably chosen by the class of sizing compound. When it was 
the amount used and the addition approach of this sizing compound , 
and it can operate on a real activity, water is used as ****** 
and the dynamic contact angle in 0 . 1 seconds after the bottom 
of ** and 1.0 seconds is set to A and B, respectively, A is 80 
degrees or more and the rate of change (A-B) /A of this dynamic 
contact angle can obtain 0% - 3% of base material. When the ink 
absorbing layer of 5 g/m2 - 15 g/m2 is prepared on this base 
material, as effectiveness of a sizing compound, an ink solution 
cannot reach even stencil paper easily and it will excel in the 
strike-through and cock ring of ink. 

[0015] as a paper machine — a round mesh type and a long network 
type — either is possible. Size press, a gate roll, meta-ring 
size press, an air knife coating-machine , the rod coating-machine 
blade coating machine of processing of a surface sizing compound, 
etc. are possible also for any. 

[0016] that to which especially the loading material used by 
this invention is limited — it is not — various kinds — it 



can be used from a well-known loading material. For example, 
talc, a calcium carbonate, a kaolin, clay, a titanium dioxide, 
a silica, etc. can be mentioned, and these are chosen suitably, 
and it mixes and can use together. 

[0017] The color pigment for raising the yield improver of a 
loading material and the whiteness of appearance, a color, 
fluorescent dye, etc. can be used. Polyacrylamide , 
polyethyleneimine , cation-ized starch, etc. can be mentioned 
as this yield improver. In order to prevent foaming of the raw 
material in a paper-making process if needed furthermore, it 
is also possible to add a defoaming agent. 

[0018] Next, according to the configuration by this invention, 
an ink absorbing layer is established in one side of the paper 
which is a base material. Formation of an ink absorbing layer 
can be performed by carrying out coating of the coating liquid 
which was distributed in the suitable solvent and prepared the 
component which forms the ink absorbing layer which carries out 
a postscript on a base material by the coating approaches, such 
as for example, the air-knife-coating method, a comma coating 
method, the gravure coating method, a die coating method, a blade 
coating method, the roll coating method, and a rod bar coating 
method . 

[0019 ] As an amount of bone-dry coating of an ink absorbing layer , 
5-15 g/m2 is desirable. When there are few amounts of bone-dry 
coating of an ink absorbing layer, it is in the inclination for 
the strike-through of ink to worsen, the absorptivity of ink 
will also fall, and the clear nature of a printing image will 
also be inferior. 

[0020] A pigment and a binder can be used for this ink absorbing 
layer as a principal component . As a pigment , inorganic pigments , 
such as a silica, clay, a mica, a bloating tendency mica, talc, 
a kaolin, the diatom earth , a calcium carbonate , a barium sulfate , 
aluminum silicate, permutite, an alumina, a zinc oxide, a 
lithopone, and a satin white, are mentioned, for example. As 
a binder, for example Moreover , acrylic resin, polyester resin, 
polyurethane resin, Styrene-butadiene copolymerization resin. 



acrylonitrile-butadiene copolymerization resin , Polyvinyl 
alcohol resin, water-soluble polyvinyl-acetal resin, polyvinyl 
BUCHIRANorian resin. Vinyl acetate resin, EVA resin, other vinyl 
system resin. Resin and emulsions, such as amide system resin, 
oxidization starch, casein, polyethylene oxide, a polyvinyl 
pyrrolidone, silicone system resin, rosin denaturation maleic 
resin, rosin denaturation phenol resin, alkyd resin, and 
coumarone-indene resin, are mentioned. 

[0021 ] The presentation of an ink absorbing layer may be suitably 
determined in consideration of ink absorptivity and ink drying, 
the clear nature of a record image , etc . According to the desirable 
gestalt of this invention, a combination using [ using a silica 
as a pigment ] polyvinyl alcohol resin and acrylic resin, vinyl 
acetate resin, and EVA resin as a binder is desirable. 
100 : 100-100 : 5 are desirable still more desirable, and this rate 
of a compounding ratio is 100 : 50-100 : 10 . According to the still 
more desirable gestalt, the mean particle diameter of a silica 
has desirable about 1-25 micrometers, and its 3-15 micrometers 
are more practical especially. 

[0022] Other components may be added by the ink absorbing layer 
by this invention in order to raise the property of an ink jet 
record sheet. For example, in order to give the waterproof 
improvement in an ink absorbing layer, and fixing of ink, color 
f ixing agents , such as melamine formaldehyde resin , formaldehyde 
resin, acrylamide system resin , glyoxal , carbonic acid zirconium 
ammonium, and the 4th class ammonium compound, may be added. 
Moreover, in consideration of productivity, preservation 
stability, etc. of an ink jet record sheet, a dispersant, 
fluorescent dye, pH regulator, a defoaming agent, a surfactant, 
a wetting agent, a water retention agent, antiseptics, etc. may 
be added. 

[0023] It is desirable that cationic macromolecule color fixing 
agents, such as the 4th class ammonium compound, are included 
in an ink absorbing layer from a viewpoint which raises the water 
resisting property of ink and fixing of ink especially. 
[0024] 



[Embodiment of the Invention] An example is given to below and 
this invention is explained concretely . Of course , this invention 
is not limited to these. Moreover, the section in an example 
and especially % show each weight section and weight %, unless 
it refuses. 

[0025] example 1 [a base material] bone-dry pulp 100% in the 
pulp slurry which consists of 

broad-leaved-tree-bleached-kraf t-pulp L-BKP — receiving — 5% 

(Tama Perl TP-121: Okutama industrial company make) of calcium 
carbonates, 0.8% (Kate 308: Japanese NSC company make) of 
cation-ized starch, and a neutral rosin size agent (NT-85: the 
Arakawa chemistry company make) — paper making was carried out 
by 0.4% of combination, and the stencil paper of U.S. tsubo 80 
g/m2 was milled. Water was used as dropping liquid and the rate 
of change of the dynamic contact angle in the contact time for 
0.1 to 1.0 seconds by DATllOO (Dynamic ContactAngle Absorption 
Tester) measuring instrument (product made fromFIBRO) was 1.8%. 

[Ink absorbing layer] The silica (Ms. KASHIRU P-78A: Mizusawa 
Industrial Chemicals [, Ltd. ] make) 100 section, polyvinyl 
alcohol (PVA-235) : The 10 by Kuraray Co. , Ltd. section, the EVA 
resin 20 section (polysol EVA AD-6: Showa High Polymer Co. , Ltd. 
make) , the cationic giant-molecule color fixing agent (Sumi Reds 
resin 1001: Sumitomo Chemical Co., Ltd. make) 20 section, and 
water were mixed, and coating liquid of 16% of solid content 
was obtained. The coating liquid of this ink absorbing layer 
was applied on the base material so that it might become amount 
of bone-dry coating 6 g/m2, and the ink jet record sheet was 
obtained . 

[0026] As opposed to bone-dry pulp 100% in the pulp slurry which 
consists of . [base material] 

broad-leaved-tree-bleached-kraft-pulp L-BKP in example 2 
example 1 0.8% (Kate 308: Japanese NSC company make) of talc 

(talcNTL: Japanese talc company make) 10% and cation-ized starch , 
Paper making is carried out by sulf uric-acid band 1% of 
combination 0.2%. a strengthening rosin size agent (E-5H: star 
photochemistry company make) — as size press liquid 3% (MS#3600: 



Japanese food processing) of starch and 0 . 4% (TAMAKOTO S-200LH : 
Misawa ceramic chemical company make) of outside ** sizing 
compounds were applied two times 20 cc/m, and the stencil paper 
of U.S. tsubo 80 g/m2 was milled. Water was used as dropping 
liquid and the rate of change of the dynamic contact angle in 
the contact time for 1.0 seconds was 0.1% from 0.1% second by 
DATllOO (Dynamic Contact Angle Absorption Tester) measuring 
instrument (product made from FIBRO) . 

[0027] In example 3 example 1 , the ink j et record sheet was obtained 
by the same approach as an example 1 except having made it the 
stencil paper which is U.S. tsubo 120 g/m2 . 

[0028] In example 4 example 1 , the ink j et record sheet was obtained 
by the same approach as an example 1 except having made the amount 
of bone-dry coating of an ink absorbing layer into 12 g/m2 . 

[0029] In example 5 example 1 , the ink j et record sheet was obtained 
by the same approach as an example 1 except having made it the 
stencil paper whose rate of change of having applied 3% (MS#3600 : 
Japanese food processing) of starch and 0 . 4% (Fori Mallon 1343S : 
the Arakawa chemistry company make) of styrene acrylic surface 
sizing compounds two times 20 cc/m and a dynamic contact angle 
is 1.1% as size press liquid. 

[0030] In example of comparison 1 example 1, the ink jet record 
sheet was obtained by the same approach as an example 1 except 
having made it the stencil paper whose rate of change of having 
made 0.1% the internal sizing compound (NT-85: the Arakawa 
chemistry company make) and a dynamic contact angle is 5.5%. 
[0031] In example of comparison 2 example 1, the ink jet record 
sheet was obtained by the same approach as an example 1 except 
having made the amount of bone-dry coating of an ink absorbing 
layer into 3 g/m2 . 

[0032] In the example 1 of example of comparison 3 comparison, 
the ink jet record sheet was obtained by the same approach as 
the example 1 of a comparison except having made bone-dry ******** 
of an ink absorbing layer into 3 g/m2 . 

[0033] Thus, in the obtained ink jet record sheet, the following 
approach estimated the clear nature of a printing image, the 



water resisting property, the strike-through of ink, and the 
cock ring, respectively, and they were shown in Table 1. an ink 
jet printer — the Epson make — MJ-500 set and canon company 
make — it printed by the BJC-600J set. 

[0034] "Clear nature of a printing image" Visual evaluation of 
whether a printing image is clear was carried out. 
O : a printing image is very clear, there is no blot, and contrast 
has clarified. 

O : a printing image is clear and there is contrast. 

**: A printing image is not so clear, and a blot also has it, 

and it tends a little to white fade. 

x: A printing image is not clear, there is a blot and it tends 
to white fade. 

[0035] "Water resisting property" The solid printing section 
was dipped in water for 5 seconds , it wiped off through the filter 
paper, and the outflow of ink was evaluated. 

O : there is no outflow of ink and a water resisting property 
is very good. 

O : the outflow of ink is not conspicuous and a water resisting 
property is good. 

**: That the outflow of ink arises in a secondary color etc. 
has a little bad water resisting property. 

x: The outflow of ink arises generally and a water resisting 
property is very bad. 

[0036] "Strike-through of ink" The printing sample was observed 
from the rear face and visual evaluation of the strike-through 
of ink was carried out. 

O : a surface image is transparent, and does not appear but the 
strike-through of ink is very good. 

O : a surface image is transparent, and seldom appears, but the 
strike-through of ink is good. 

**: A surface image is transparent for a while, and appears, 

and the strike-through of ink is a little bad. 

x: A surface image is transparent, and appears and the 

strike-through of ink is carrying out clearly. 

[0037] "Cock ring" Visual evaluation of the flapping condition 



of a printing sample was carried out. 

O : the condition which is even and does not have flapping. [ of 
the printing section ] 

O : the printing section is almost even and it is a condition 
with little flapping. 

**: The printing section is a little uneven, lenticulate, and 
it is a certain condition. 

x: The printing section is greatly uneven and it is a condition 
with much flapping. 
[0038] 
[Table 1] 

[0039] The ink jet record sheet of this invention is excellent 
in the clear nature of a printing image, and a water resisting 
property, and excellent in especially especially the 
strike-through of ink and a cock ring so that clearly from the 
result of Table 1, and an example. 
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